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Abstract The interaction between the inner, surface and near— surface defects of laser solid forming TC4
alloy and ultrasonic are studied. The results show that under the same testing conditions, reflection amplitude value
increases with the increasing of long lateral hole diameter for the long lateral hole defects with the same depth and
different diameters; and the reflection amplitude value decreases with the increasing of the depth of long lateral
hole for the long lateral hole defects with the same diameter and different depths; holes within 0.6 mm diameter
can be found in laser solid forming TC4 alloy using 5P®8 straight longitudinal wave probe. The ability of SAW to
found defects less than 4mm from the surface in the depth direction is less than 4 mm and the hole defect is harder
to find than the groove.
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Table 1 Parameters of laser solid forming of TC4 alloy

Laser Scanning Increment Laser spot Powder feeding Carrier gas Overlap
power /kW speed /(mm/s) of Z /mm diameter /mm rate /(r/min) flow /(L/h) ratio /%
2~2.5 8~10 0.2~0.5 3 8~10 400 0~40
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Fig.1 Diagram of long horizontal holes in LSF-TC4 alloy

1203001-2



AR S|
ﬁ hole

| n |
S P=152253 mm
Caan

4m3h

500 mm

! groove
n | E
0.2 || _H=12.3 mm ~

500 mm

¥ 2 LSF-TC4 F 1m0 AL T/ Kl
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Fig.3 Appearance of ill bonding defects in LSF=TC4 alloy
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Fig.4 Results of ultrasonic nondestructive detection of ill bonding defects in LSF-TC4 alloy
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Fig.5 Results of nondestructive testing of ill bonding defects in LSF-TC4 alloy: (a) Ultrasonic; (b) X—ray; (c) macrography
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Fig.6 Results of phased array testing of long horizontal hole in LSF=TC4 alloy. (a) hole 1: (b) hole 2; (¢) hole 3; (d) hole 4; () hole 5;
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Fig.7 Results of ultrasonic nondestructive detection of groove defects on the surface of LSF=TC4 alloy: (a) Groove is on the top;
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